I n t r o d u c t i o n . -The I V -V I compound semiconductors such a s (Pb ,Ge,Sn)-Te a l l o y s e x h i b i t a s t r u c t u r a l phase t r a n s i t i o n from r o c k s a l t s t r u ct u r e t o rhombohedrally d i s t o r t e d s t r u c t u r e .
The s o f t e n i n g of t h e t r a n s v e r s e o p t i c a l (TO) phonon a t q=O i n d i c a t e s the s t r u c t u r a l i n s t ab i l i t y i i l tllese s m a l l gap m a t e r i a l s . A sequence of r e c e n t e x p s r i x s n t s have e l u c i d a t e d t h e n a t u r e o f i n s t a b i l i t y a s s o c i a t e d w i t h t h e i n t e rband electron-phonon coupling.2 I n p a r t i c u l a r PbSnTe h a s a t t r a c t e d o u r a t t e n t i o n on t h e "zero" gap n a t u r e a s w e l l a s on t h e phase t r a n s i t i o n . The purpose of p r e s e n t paper i s t o r e p o r t t h e e l e c t r i c a l t r a n s p o r t measurements o n P b 1-x S n T e x (x=0.44, 0.54, 0.80 and 0.86) f r o m 4 . 2 t o 150 K by a p p l y i n g h y d r o s t a t i c p r e s s u r e . From t h e anomalous p o r t i o n of r e s i s t i v i t y n e a r Tc under p r e s s u r e , we e x p l o r e t h e p r e s s u r e dependence o f Tc a s w e l l a s t h e f r e e c a r r i e r s c a t t e r i n g mechanism g i v i n g rise t o A P .
2. Experiments.-Measurements o f H a l l c o e f f i c i e n t and r e s i s t i v i t y p were made f o r s o l u t i o n grown s i n g l e c r y s t a l by u s i n g t h e t e c h n i q u e o f helium gas compression t o produce the h y d r o s t a t i c p r e s s u r e s . D e t a i l s o f c r y s t a l c h a r a c t e r i z a t i o n were given elsewhere. 3,4 3. R e s u l t s and Analysis.-S i n c e Kobayashi e t a1.5 found a r e s i s t i v i t y anomaly n e a r 100 K i n SnTe, many a u t h o r s have i n v e s t i g a t e d t h e anomal o u s i n c r e a s e i n p (T) on ~b~n~e~' ' and p b~e~e ' n e a r Tc. S u s k i e t a l . 7
have observed A P i n PbSnTe by a p p l y i n g p r e s s u r e . I n Fig.1 , a s a t y p ic a l example, we show p ( T ) vs. t e m p e r a t u r e ( T ) i n Pb0.56Sn0.44Te w i t h c a r r i e r c o n c e n t r a t i o n p=2.3 x 10 19cm-3 a t f o u r d i f f e r e n t p r e s s u r e s .
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:19816223 There appears a prominent cusp-like anomaly A p f o r each pressure. The lowering peak s h i f t with i n c r e a s i n g p r e s s u r e corresponds t o decrease of Tc. According t o e a r l i e r t h e o r e t i c a l a n a l y s i s on ~n~e~, A p i n PbSnE may a l s o be due t o t h e c a r r i e r s c a t t e r i n g from t h e s o f t TO mode. ExpLicit form of r e s i s t i v i t y by t h e TO phonon s c a t t e r i n g pTO i s given by 8 2 2 where wTO ( q ) i s t h e TO phonon frequency a s w 2 ( q ) = wTO ( T ) + Aq , kFI TO N(EF) and mTO, r e s p e c t i v e l y , a r e t h e Fermi wave number, t h e d e n s i t y of s t a t e a t t h e Fermi l e v e l EF and t h e matrix element invloving t h e i n t e r -+ band electron-phonon deformation p o t e n t i a l E I f we used a high temcv' p e r a t u r e expression f o r t h e Planck d i s t r i b u t i o n f u n c t i o n a s n(w)=GT/liw i n Eq. (1) I pTO i s p r o p o r t i o n a l t o T. Figure 2 shows t h e c a l c u l a t e d pTO by Eq.
(1) and t h e experimental p o i n t s from 
